Characterization of endosome-endosome fusion in a cell-free system using Dictyostelium discoideum.
An in vitro endosome fusion assay using Dictyostelium discoideum is described. The method requires endocytosis of anti-dinitrophenol (DNP) IgG or DNP-derivitized beta-glucuronidase into two sets of cells. After homogenizing the cells, the vesicles were mixed, and fusion was measured by quantitating immune complex formation between DNP-beta-glucuronidase and anti-DNP IgG. Fusion was dependent upon ATP, temperature, pH, ionic strength, and cytosol and sensitive to detergent, dilution, trypsin, N-ethylmaleimide, and guanosine 5'-3-O-(thio)triphosphate. Although weak bases, ionophores, hadacidin, [ethylenebis(oxyethylenenitrilo)]tetraacetic acid, and caffeine inhibit endocytosis in vivo, these reagents had no affect on in vitro endosome fusion. Comparison of Dictyostelium with mammalian cells showed differences in the temperature, pH, and salt requirements for fusion, possibly reflecting differences in the life-styles of various cell types. Like mammalian cells, Dictyostelium required GTP-binding protein(s) and an N-ethylmaleimide-sensitive factor for endosome fusion. Thus, the mechanism driving endosome fusion may have been conserved throughout evolution. Electron microscopic studies confirmed in vitro endosome fusion and revealed endosomes were being engulfed by other endosomes, resulting in formation of multivesicular elements (i.e. autophagic vesicles). This system may be useful for characterizing mutations, evolution, and developmental regulation along the endocytic pathway.